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SEQUENCE LISTING 
<100> GENERAL INFORMATION: 
^ <160> NUMBER OF SEQ XO NOS : 4 8 



o 



<200> SEQUENCE CHARACTERISTICS : 
(\ <210> SEQ ID NO 1 

V ^ <211> LENGTH: 33 

111 <212> TYPE: una 

_J <213> ORGANISM: Artificial 5egu«nce 

QQ <220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence synthetic 
J primer 

<400> SEQUENCE: 1 

cataaaattt ctaagacgaa yyatccctat gtc 33 

<200> SEQUENCE CHARACTERISTICS: 
| <210> SEQ ID NO 2 

£S> <2ll> LENGTH: .1.1 

111 <212> TYPE: TWA 

rr\ <213> ORGANISM: Artificial Sequence 

<22 0> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence synthetic 
primer 

<400> SEQUENCE: 2 
gagagaaagt tccccgtgtg aattctagct agg 33 

<2O0> SEQUENCE CHARACTERISTICS: 
<210> SEO ID NO 3 
<211> LENGTH: 2B36 
<212> TYPE: DNA 

<213:> ORGANISM; Ehrlichia ristieii 

<220> FEATURE: 

<271> NAME/KEY: CDS 

<222> LOCATION: ( 175 ) . „ ( 272 1 ) 

<400> SEQUENCE: 3 
attggatcta eataatgtac actggaggit cytattttct attatgaaag ggatagaatg 60 
ttaaatttta tgatJAttta taataaaaat agatataaaa tttagtagtt l.Lataaattt 120 
ttcataacaa aggactatcc tecttgeata aaatttctaa gacgaaaaat cccL atg 177 

Met 
1 



tea 


aat 


gaa 


aca 


ctt 


ttg 


age 


gta 


Ctt 


tcL 


gaL 


gaa 


ucg 


cac 


ttt 


gct 


225 


Ser 


Aan 


Glu 


Thr 


Leu 


Leu 


Ser 


Val 


Lou 


Sor 


Afcp 


Glu 


Thr 


His 


Phe 


Ala 










5 










10 










15 








aat 


eta 


gtt 


gat 


gaa 


ctt 


ctt. 


etc 


ate 


ttg 


gtt 


aaa 


gac 


ugt 


att 


ttc 


2 73 


Asn 


Leu 


Vfll 


ABp 


Glu 


Leu 


Lou 


Leu 


He 


Leu 


Val 


Lya 


Asp 


Sfir 


lie 


Phe 








20 










25 










30 










act 


cad 


gta 


atu 


uua 


ggc 


gag 


gga 


aag 


aca 


qaa 


tta 


aaa 


gac 


ata 


ctt 


321 


Thr 


Gin 


Val 


lie 


Lys 


Gly 


Glu 


Gly Lys 


■l'hr 


Gl u 


Leu 


Lys 


Aup 


He 


Leu 






35 










40 










45 








aca 


gac 


flac 


act 


ggt 


aag 


ttt 


aaa 


gaa 


ctt 


ata 


yuu 


ugt 


gca 


ggt 


aaa 


369 


Thr 


Asp 


Asn 


Thr 


Gly 


Lys 


Phc 


LyS 


Glu 


Leu 


He 


Glu 


Ser 


Ala 


Gly 


T.ys 




50 










55 










60 










65 




gac 


ata 


eta 


auu 


gag 


ata 


ctt 


aca 


gac 


aat 


acc 


ggc 


aat 


ttt 


aaa 


gg* 


417 


Asp 


lie 


Leu 


Lys 


Clu 


He 


Leu 


Thr 


Asp 


Asn 


Thr 


Gly 


Asn 


Phe 


Lys 


GTy 












70 










75 










80 






ctt 


ata 


gaa 


ggt 


uut 


ggt 


aag 


acq 


gag 


gca 


aaa 


gag 


gta 


cgc 


act 


aat 


465 


Leu 


He 


Glu 


Gly 


Asn 


Gly 


Lys 


Thr 


Glu 


Ala 


Lys 


Glu 


Val 


Arg 


Thr 


Agn 
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85 

gaa aaa ttc aag gag ctt 
Glu Lys Phe Lys Glu i.eu 
100 

gac att ctt act gat aac 
Asp lie Leu Thr Asp Aan 
115 

gca get aaq ggt sag ctg 
Ala Ala Lys Gly Lys Lou 
130 135 
aaa tta ttc gag gat gaa 
Lys Leu Phe Glu Ar.p clu 
150 

aca gac age aac get aag 
Thr Asp Scr Asn Alii Lys 
165 

gla eta aau tec gat aaa 
Val Leu Lys Ser Asp Lys 
180 

gac gca eta aaa gag ata 
Asp Ala Leu Lys Glu lie 
195 

acu ggc aat ggt aaa gae 
Thr Gly Asn Gly Lys Asp 
210 21.5 
ggt aaa ttt aaa gaa ctt 
Gly T.ys Phe Lys Clu Leu 
230 

gag ata ctt aca gat aat 
Glu lie Leu Thr Asp Asn 

2 45 

act ggc aag gag aaa gta 
Thr Gly Lys Glu Lys Vai 
260 

gac ctg ttt act gat gca 
Asp T.eu Phe Thr Asp Ala 
275 

acg aac gal, aea yet aay 

Thr Attn Asp Thr; Ala Lys 
290 295 
gtc eta aaa gat agt aca 
Val Leu Lys Asp Ser Thr 
310 

get gcg gta eta aaa aac 
Ala Ala Val Leu Lys Asn 
325 

ace get uua gaa gtg ctt 
Thr Ala Lys Glu Val Leu 
340 

gag ata ctt act tqt gat 
Glu lie Leu Thr Cys App 
355 

aaa gac aLa a La aaa ggt 
Lys ASp lie Leu Lys Gly 
370 375 
yaa ctt atu guu agt act 
Glu Leu lie Glu Ger Thr 



90 

ttt ggn age aat ggt 
Phe Gly Scr Asn Gly 
105 

ace ggt aac ttt aaa 
Thr Gly Asn Phe Lys 
120 

aaa gat ctt ctt att 
Lys Asp Leu Leu lie 
140 

acg aaa get ggt cgt 
Thr Lys Ala Gly Arg 
155 

gaa ata etc aca aat 
Glu lie Leu Thr Asn 
170 

ttc aag gaq gca al.a 
Phe Lys Glu Ala Ilo 
185 

ctt act Lgt yat uua 
Leu Thr Cys Asp Lys 
200 

ata eta aaa ggt ata 
Il« i.eu Lys Gly lie 
220 

aLa gaa agt uct agt 
lie Glu Ser Thr Scr 
235 

acc ggt aac ttt aaa 
Thr Gly ASn Phe Lyo 
250 

aaa yaa ctt ctt ate 
Lys Glu Leu Leu lie 
265 

aca aaa gee ggt tai 
Thr Lyn Ala Gly Tyr 
280 

gaa gta ctt aea gat 
Clu Val Lou Thr Asp 
300 

get aaa qae ata tta 
Ala Lys Asp lie Leu 
315 

age aca yet aaa gaa 
Scr Thr Ala Lys Glu 
330 

aca gat ggt aca tec 
Thr Asp Gly Thr Ser 
345 

aaa ttt aaa gag gca 

Lys Phe Lys Glu Ala 
360 

ata ctt aea gut uge 
lie Leu Thr Asp Scr 
380 

ggt aaa qae ata ctq 
Gly Lys Asp lie Lou 



95 

aag gac ata ctg aaa 513 
Lys Asp He Lou Lys 
1 .10 

ggc cLL ata gaa agt 561 
Gly Leu lie Glu Ser 
125 

qat gaa aaa ttt caa 609 
ASp Glu Lys Phe Gin 
145 

gta aaa gaa ata ctt 657 
Val Lys Glu lie Leu 
160 

gae gta gca aaa gag 705 
Glu Val Alu Lys Glu 
1/5 

act ggc gat ggt aag 753 
Thr Cly Asp Gly Lys 
100 

ttt aaa gag get gta 801 
Phe Lys Glu Ala Val 
205 

ctt aca gat age act 849 
Leu Thr Aap Ger Thr 
225 

aaa gac ata eta aaa 897 
Lys Asp lie Leu Lys 
240 

ggc ctt ata gaa age 945 
Cly Leu He Glu Ser 

255 

gat ggg aaq ttt aag 993 
Asp Gly l.ys Phe Lys 
270 

gta aaa gaa ata ctcl041 
Val Lys Glu He Leu 
285 

caa aca gca aag gaglQfi9 
Gin Thr Ala Lys Glu 
305 

aag gac aca aac gcall37 
Lyn Asp Thr Asn Ala 
320 

ata ett aea aac caall85 
He Leu Thr Asn Gin 
335 

aaa gaa gta eta aaal233 
Lys Glu Val Leu Lyn 
350 

gta aca gga gat ggt 1281 
Val Thr Cly Asp Cly 
365 

act ggt aag ttt aaal329 
Thr Gly Lys Phe Lys 

305 

aaa qae att ctt aoal377 
Lys Asp lie I.eu Thr 
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390 

yat aqc act ggt aaa ttt 
Asp Ser Thr Cly Lys Phe 
40b 

aag eta aaa gag att ctt 
Lys Leu Lys Glu lie Leu 
120 

gta gaa gyC gee ggg aaq 
val Glu Gly Ala Gly Lys 
435 

aaa ttt aaa ggc Lty ttt 
Lys Phe Lys Cly Leu Phe 
450 455 
gaa ata etc acc age gag 
Glu lie Lea Thr Ser Glu 
470 

aag act aaa gta aaa yua 
Lys Thr Lys Vul Lys Giu 
485 

ttt yag gat gac acq aaa 
Phe Glu Asp Asp Thr Lys 
500 

gut aca get aaq gaa ata 
Asp Thr Ala Lys Glu lie 
515 

aag gat agt aca qct aaa 
Lys Asp Ser Thr Ala Lys 
530 535 
eta eta aaa gac age aca 
Leu Leu bys Asp Scr Thr 
550 

aaa gat yea ata act ggt 
Lys Asp Ala Tie Thr Cly 
5 65 

act tgt gat aaa ttt aaa 
Thr Cye Asp Lys Phe Lys 
580 

eta aau ggt ata ctt. aca 
Leu Lys Gly lie Leu Thr 
595 

gaa age act ggt aag gat 
Glu Ser Thr Gly Lys Asp 
610 61b 
ggt aac ttt uuu ttt ctt 
Gly Asn Phe Lys Phe Leu 
630 

gca gta ctt act cac gag 
Ala Val Leu Thr His Glu 
645 

aca get gyc tac gtg aaa 
Thr Ala Cly Tyr Val Lys 
660 

ctg ttt act gat gca aca 
Leu Phe Thr Asp Ala Thr 
675 

aac gat aca get aag gaa 
Asn Asp Thr AT a LyS Glu 



395 

aaa gaa ctt ata gaa 
Lys Glu Leu lie Glu 
410 

aca gat aac acc ggt 
Thr Asp Asn Thr Cly 
425 

gat gaa gca aaa gca 
Asp Glu Ala Lys Al a 
440 

qat gac aaa aca ata 
Afip Asp Lye TIil- He 
460 

aag ttt aaa aaa Ctg 
Lys The Lys Lys T.eu 
475 

etc etc att gaL yag 
Leu Leu lie Asp Glu 
490 

gec agt caL ytu aaa 
Ala Scr His Val Lys 
505 

ctt aca gat caa aca 
Leu Thr Asp Gin Thr 
520 

gag ata tta aag gac 
Glu lie Leu Lys Asp 
540 

gca aaa gag gta eta 
Ala Lys Glu Val Leu 
555 

get ggt aay gac gca 
Ala Gly Lys Asp Ala 
570 

gag gca gta aca ggc 
Glu Ala Val Thr Gly 
585 

gat ago act ggt aaa 
Asp Set Thr Gly Lys 
600 

aag eta aaa gug att 
Lys Leu Lys Glu Tie 
620 

gta gaa qqc gec ggt 
Val Glu Gly Ala Gly 
635 

aaa ttt aaa yac ttg 
Lys l*he Lys Asp Lou 
650 

gaa ata ctt acc ago 
Glu lie Leu Thr Ser 
665 

aaa get ggc tac gtg 
Lys Ala Gly Tyr Val 
680 

ata ctt aca gat caa 
He Leu Thr Asp Gin 



400 

yta ctg gta aag aacl425 
Val Leu Val Lyu Asn 
415 

aac Ltc uua ggg cttl473 
Asn Phe Lys Gly Lou 
■530 

gta ctt act gac gaql521 
Val Leu Tin Asp Glu 
445 

get ggc tat gta aaulb69 
Ala Gly Tyr val Lys 
465 

ttt gaa agL yea qgtl617 
Pho Glu Ser Ala Gly 
180 

aag ttt caa aaa ttul665 
Lys Phe Gin Lys Leu 
495 

qaa ata etc acy aacl713 
Gin He Leu Thr Asn 
510 

get aaa gaa gtc ctal76l 
Ala Lys Glu Val Leu 
525 

aca aac gca get ycgl809 
Thr Asn Ala Ala Ala 
545 

aaa tec gat aaa tttlR57 
Lys Ser Asp Lys Phe 
560 

eta aaa gag ata ctt 1905 
Leu Lys Glu He Leu 
b/b 

aat ggt auu gac atal.953 
Asn Gly Lys Asp He 
590 

ttt aaa qag oi.a ata200l 
Phe Lys Glu i,eu Ho 
605 

ctt aca gat aac acc2049 
Leu Thr Asp Asn Thr 
625 

aay gat gaa gca aaa2097 
Lys Asp Glu Ala Lys 
640 

ttt aat gtc aaa aca2145 
Phe Asn Val Lys Thr 
655 

gac aag ttt aaa gaa2193 
Acp Lys Phe Lys Glu 
670 

aaa gaa ata ct-.c acq224l 
Lys Glu He Leu Thr 
685 

aca get aaa gaa gto?2 89 
Thr Ala Lys Gin Val 
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690 










695 










700 










705 


eta 


flag 


gat 


ggt 


aca 


get 


aaa 


guc 


ata 


tta 


aag 


gac 


aca 


aac 


gca 


cgt2337 


Leu 


Lys 


Asp 


Gly 


Thr 


Ala 


Lys 


Asp 


Ilo 


T.CU 


Lys 


Asp Thr Asn Ala 


Arg 










710 










/lb 










720 


gcg 


eta 


eta 


aaa 


gac 


age 


aca 


gec 


aaa 


gaa 


gta 


eta 




tgc 


gat 


aaa23«5 


Ala 


Leu 


Leu 


Lys 


Asp 


Scr 


Thr 


Alu 


Lys 


Glu 


Val 


Leu 


Lys 


Cys 


ASp 


Lys 








725 










7.10 








735 


ttt 


aag 


gaa 


gea 


ata 


aca 


99t 


gee 


ggL 


aaa 


gat 


gag 


eta 


aaa 


tac 


ata 2 433 


Phe 


Lys 


Glu 


Ala 


lie 


Thr 


Gly 


Ala 


Gly 


Lys 


Asp 


Glu 


Leu 


Lys 


Tyr 


He 






740 










745 










750 




etc 


act 


aat 


age 


gag 


ttt 


aaa 


ago 


tta 


ttt 


cat 


age 


aaa 


gut 


age 


gct2481 


Leu 


Thr 


Aan 


Scr 


Glu 


phe 


Lys 


Sor 


Leu 




His 




Lys 


Asp 


Ser 


Ala 




755 










760 










765 






gaa 


get 


gtt 


aaa 


gca 


ata 


ttt 


acc 


cac 


aat 


aag 


ttt 


aaa 


gflfl 


eta 


Ctt2529 


Glu 


Ala 


val 


Lys 


Ala 


lie 


Phe 


Thr 


His 


Asn 


Lys 


Phe 


Lys 


Glu 


Leu 


Leu 


770 










775 










7R0 








7 8i> 


gee 


cat 


gca 


aga 


aca 


acc 


eua 


aca 


ata 


cgc 


agg 


cgc 


t L L 


gca 


uut 


gct2577 


Glu 


His 


Ala 


Arg 


Thr 


Thr 


Gin 


Thr 


He 


Arg Arg 


Ary 


Phe 


Ala 


Asn 


Ala 










790 










795 










800 




tta 


gat 


caa 


eta 


aaa 


gcg 


eta 


att 


acc 


tgt 


ggc 


age 


ggt 


gat. 


cat 


gca2625 


Leu 


Asp 


Gl n 


Leu 


Lys 


Ala 


Leu 


xle 


Thr 


Cya 


Gly 


Ser 


Gly 


Asp 


His 


Ala 








805 










aio 








615 






aca 


aaa 


cla 


caa 


gee* 


ttt 


gga 


agt 


gca 


eta 


tgc 


acc 


aaa 




uug 


gag2673 


Thr 


Lys 


l-CU 


Gill 


Ala 


Phe 


Gly 


Ser 


Ala 


Leu 


Cys 


Thr 


l.ys 


Lys 


Lys 


Clu 






820 










825 










■630 




bbg 


tgc 


ugt 


aat 


ttt 


age 


fcgt 


gca 


aac 


tgc 


agu 


agt 


a<;u 


aca 


act 


goa2721 


Leu 


Cy3 
fi35 


Ser 


Asn 


Phft 


Ser 


Cys 
B40 


Ala 


Asn 


Cys 


Ser 


Ser 
«45 


Thr 


Thr 


Thr 


Ala 



taattacgta gcgctaggtg yyggtaattt acccccacct agctagaatc acaeggggaa 2 781 
ctttctctct attactaggg tcttaggatt tacaaaeaaa ttoctatgac ageca 2836 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 4 
<211> LENGTH : 849 
<2.12> TYPE J PRT 

<213> ORGANISM: Ehrlichia risticii 
*400> SEQUENCE: 4 



Met 


Ser 


Ann 


Glu 


Thr 


Leu 


Leu 


Ser 


Val 


Leu 


So* 


Asp 


Glu 


Thr 


His 


Phe 


1 








5 










10 










15 




Ala 


Asn 


Leu 


Val 


AKp 


Glu 


i-eu 


Leu 


Leu 


He 


Lou 


Val 


Lys 


Asp 


Ser 


He 








20 










25 








30 






Phe 


Thr 


Gin 


val 


He 


Lys 


Gly 


Glu 


Gly 


Lys 


Thr 


Glu 


Lou 


t.ys 


ASp 


He 






35 










40 










45 








Leu 


Thr 


Asp 


Asn 


Thr 


Gly 


Lys 


Phe 


Lys 


Glu 


Leu 


Ilo 


Gin 


Ser 


Ala 


Gly 




50 










55 










60 








Lys 


Asp 


He 


Leu 


Lys 


Glu 


He 


Leo 


Thr 


A6p 


Asn 


Thr 


Cly 


Asn 


Phe 


Lys 


65 










70 










75 








80 


Gly 


Leu 


He 


Glu 


Gly 


Asn 


Gly 


Lys 


Thr 


Glu 


Ala 


Lys 


Glu 


Vul Arg 


Thr 










85 










90 










95 




Asn 


Glu 


Lys 


Phe 


Lys 


Glu 


Leu 


Phe 


Gly 


Ser 


Asn 


Gly 


Lys 


Asp 


He 


Leu 








100 










105 










110 






Lys 


Asp 


He 


Leu 


Thr 


Asp 


Asn 


Thr 


Gly 


Asn 


Phe 


T.ys 


Gly 


Leu 


He 


Glu 






115 










120 










125 








Ser 


Ala 


Ala 


Lys 


Gly 


Lys 


Leu 


Lys 


Asp 


LCU 


Leu 


He 


Asp 


Glu 


Lys 


Phe 




130 










135 










140 










Gln 


Lys 


Leu 


Phe 


Glu 


Asp 


Glu 


Thr 


Lys Ala Gly 


Arg 


Val 


Lys 


Clu 


He 



144 ISO 155 160 
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Lftu Thr Asp Ser Asa Ala Lys Glu lie Leu Till" Asn Glu Val Ala r.ys 

165 I/O 175 

Glu Val Leu Lys Ser Asp Lys Phe Lys Glu Ala Il« Thr Gly asu Gly 

180 185 190 

Lys Asp Ala Leu Lys Glu lie Leu Thr Cys Asp Lys Phe Lys Glu Ala 

195 200 205 

Val Thr Gly Asn Gly Lys Asp lie Leu Lys Gly lie Leo Thr Asp Ser 

210 215 220 

Thr Gly Lys Phe Lys Clu Leu He Gin Ser Thr Scr Lys Asp lie Leu 
225 230 235 240 

Lys Clu lie Leu Thr Asp Asn Thr Gly Aan Phe Lys Gly T.eu lie Clu 

245 250 255 

Ser Thr Gly Lys Glu Lys Val Lys Glu Leu Leu Tie Asp Cly Lys Phe 

260 265 2/0 

Lys Asp Leu Phe Thr Asp Ala Thr Lys Ala Cly Tyr Val Lys Glu He 

275 280 285 

Leu Thr Asn Asp Thr Ala Lys Glu Val Leu Thr Asp Gin Thr Ala Lys 

290 295 300 

Clu Val Leu Lys Asp Ser Thr Ala Lys Asp He t.ru Lys Asp Thr Aan 
30b 310 315 *" 320 

Ala Ala Ala Val Leu Lys Aan Ser Thr Ala Lys Clu Tie Leu Thr Asn 

325 330 335 

Gin Thr Ala Lya Clu Val Leu Thr Asp Gly Thr Scr Lys Glu Val Lfiu 

340 345 350 

Lys Glu He Leu Thr Cys Asp Lys I'hc Lys Glu Ala val Thr Cly Asp 

355 360 365 

Gly Lys Asp He Levi Lys Gly lie Leu Thr Asp s*r »ehr cly Lys Phe 

370 375 380 

Lys Glu Leu He Glu Ser Thr Gly Lys Asp He Leu Lya Asp lift T.eu 
385 390 39i> 400 

Thr Asp Ser Thr Gly Lys Phe Ly& Glu Leu He Glu Val Leu Val Lys 

405 410 415 

Asn Lys Leu Lys Glu He Leu Thr Asp Aan Thr Gly Asn Phe Lys Cly 

420 425 430 

Leu Val Clu Gly Ala Gly Lys Asp Glu Ala Lys Ala Vul Leu Thr Asp 

435 440 445 

Glu Lys Phe Lys Gly Leu Phe Asp Asp Lys Thr He Ala Gly Tyr val 

450 4!>!> 460 

Lys Glu He Leu Thr Ser Clu Lys Phe Lys Lys L*u Phe Glu Ser Ala 
465 470 475 480 

Gly Lys Thr Ly3 Val Lya Glu Leu Leu Il« Asp Glu Lys J?hc Gin Lya 

485 490 495 

Leu Phe Glu Asp Asp Thr Lys Ala Ser hIk val Lya Clu lie Leu Thr 

500 505 510 

Asn Asp Thr Ala Lys Glu He Leu Thr Asp Gin Thr Ala Lys Glu Val. 

515 520 525 

t.eu Lys Asp Ser Thr Ala Lys Glu He Leu Lys Asp Thr Asn Ala Al.a 

530 535 540 

Ala Lou Leu Lys Asp Ser Thr Ala Lys Glu val Leu Lys Ser Asp Lys 
545 550 555 560 

Phe Lys Asp Ala He Thr Gly Ala Cly Lys Asp Ala Leu Lya Glu He 

565 570 575 

Leu Thr Cys Asp Lys Phe Lys CUi Ala Val Thr Gly Asn Gly Lys Asp 

580 585 ^ 590 

XI p T.au T.ys Gly He LCu Thr Asp Ser Thr Gly Lys Phe Lys Glu Leu 

595 600 605 

He Glu Ser Thr Gly Lys Asp Lys Leu Lys Glu Tie T.eu Thr Asp Asn 
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610 






515 










620 










Thr Gly Asn I'he 


Ly3 


Phe 


Leu 


Val 


Clu 


Gly Ala Gly Lys 


Asp Clu Ala 


625 




6.10 










6 3 5 










640 


Lys Ala val Leu 


Thr 


His 


Clu 


Lys 


Phe 






Leu 


Phe 


Asn 


val 


Lys 




645 










6 50 










655 


Thr Thr Ala Gly 


Tyr Val 


T.ys 


Glu 


He 


Leu 


i nr 


Ser Asp 


Lys Phe Lys 


660 










665 










670 






Glu Leu Phe Thr 


Asp Ala 


Thr 


Lys 


Ala 


Civ 


Tyr 


Val 


Lys 


Glu 


lie 


Leu 


675 








680 










685 






Thr Asn Asp Thr 


Ala 


Lys 


Glu 


lie 


Le-u 


Thi- 


Asp 


Gin 


Thr 


Ala 


Lys 


Glu 


690 






G95 








700 








val Leu Lys Asp Gly Thr 


Ala 


Lys 


Asp 


ne 


Leu 


Lys 


ASp 


Thr 


Asn 


Ala 


70b 




710 










715 






720 


Arg Ala Leu Lou 


J.ys 


Asp 


Scr 


Thr 


Ala 


Lys 


Glu 


Val 




Lys 


Cys 


ASp 




725 










730 










735 


Ly? phe Lye Clu 


Ala 


lie 


Thr 


Gly Ala 


Cly 


Lys 


Asp 


Glu 


Leu 


Lya 


Tyr 


740 










745 










750 


lie Leu Thr Asn 


Ser 


Glu 


Phe 


Lys 


Ser 


LCU 


phe 


His 


Ser 


Lys 


Asp 


Ser 


755 








760 










765 






Ala Glu Ala Val 


Lys 


Ala 


He 


Phe 


Thr 


His 


Asn 


Lye 


i'he 


Lya 


Glu 


Lew 


770 






775 










780 








Leu Glu Hie Ala 


Arg 


Thr 


Thr 


Gin 


Thr 


lie Arg 


A.ccj 


Arg 


Phe 


Ala 


Ann 


785 




790 










795 








800 


Ala Letl ASp Gin 


LCU 


Lys 


Ala 


Leu 


He 


Thr 


Cys 


Gly 


Ger 


Gly Asp His 




80S 










810 










815 




Ala Thr Lyn Leu 


Gin 


Ala 


I'he 


Gly 


Ser 


Ala 


Leu Cys 


Thr 


Lys 


Lys 


Lys 


820 










825 










830 


Glu Leu Cye Ser 


Asn 


Phe 


Ser 


Cys 


Ala 


Asn 


Cys 


Ser 


Scr 


Thr 


Thr 


Thr 


835 








840 










845 








Ala 


























<200> SEQUENCE CHARACTERISTICS: 


















<210> SEQ ID NO 


5 
























<211> LENGTH: 1937 
























<212> TYPE; DNA 


























<213> ORGANISM: 


Ehrlichia rioticii 
















<220> FEATURE 2 


























«:221> NAME /KEY: 


CDS 
























<222> LOCATION; 


(1/5). .(1791) 


















<40.0> SEQUENCE : 


!i 

























attggatcta aataaLatac actggagqtt egtattttet attatgaaay gyutagaatg fiO 
ttaaatttta tgatttttta taataaaaat agatataaaa lutagtuutt ttataaattt 120 
tfctataaoau aggactaccc tccetacata aaal.ttctau gacgaaaaat ccct atg 177 



Met 
1 



tea 


a at 


qaa 


aca ctt 


ctg 


age 


gLa 


Ctt 


tet 


gat 


gaa 


acg 


cac 


ttt 


gcL225 


Ser 


Ann 


Glu 


Thr Leu 


Leu 


Scr 


val 


Leu 


Ser 


Asp 


Glu 


Thr 


Hie 


Phe 


Ala 








5 








10 










15 






a at 


eta 


gtt 


gat gaa 


Ctt 


Ctt 


etc 


age 


r.hg 


gtt 


aaa 


gae 


agt 


att 


ttc273 


Asn 


Leu 


Val 


Asp Glu 


L«n 


Len 


Leu 


Ser 


Leu 


Val 


Lys 


Asp 


Ser 


lie 


Phe 






20 








25 










30 








act 


caa 


gta 


ata aaa 


ggc 


gag 


gga 


aag 


aca 


gaa 


tta 


aaa 


gac 


att 


ctt321 


Thr 


Gin 


Val 


He Lys 


Gly 


Glu 


Gly 


Lys 


Thr 


Glu 


Leu 


Lyr. 


Anp 


lie 


Leu 




35 








40 










4 5 








ac a 


gat 


age 


act ggc 


aag 


ttt 


aaa 


gag 


ctg 


ata 


gg* 


agt 


age 


ggl 


aay369 


Thr 


Asp 


Scr 


Thr Gly 


Lys 


Phe 


Lys 


Glu 


Leu 


Tie 


Gly 


Ser 


Ser 


Gly 


Lys 


50 








55 










60 








65 
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P.25'37 



gat 


at a 


eta 


aaa 


age 


Asp 


lie 


Leu 


Lys 


Ser 










7 0 


ctt 


at a 


caa 


age 


aca 


Leu 


lie 


Gin 


Ser 


Thr 








85 




gaa 


aaa 


ttc 


aaa 


gag 


Glu 


Lya 


Phe 


Lys 


Glu 






100 






acid 


at a 


ctt 


aca 


gac 


Glu 


lie 


Leu 


Thr 


Asp 




115 








fl aa 


ggt 


aag 


gal 


gaa 


Lvs 


Civ 


LyS 


Asp 


Glu 


130 










ggc 


ttg 


ttt 


gat 


gae 


Glv 


Leu 


Phe Asp Asp 










150 


acc 




gag 


agt 


tta 


Thr 


Sex* 


Glu 


Ser 


Leu 








165 




yta 


uaa 


gaa 


etc 


etc 


Val 


Lvs 


Glu 


Leu 


Leu 










1H5 


gac 


acg 


aaa 


gec 


agt 


Asp 


Thr 


Lys 


Ala 


Ser 




19b 








aag 


gaa 


ata 


etc 


aca 


Lya 


Glu 


lie 


Leu 


Thr 


210 










aaa 


ttt 


aaa 


gal 


gca 


Lys 


Phe 


Ly3 


Asp 


Ala 










230 


ata 


ctt 


uct 


tgc 


gat 


lie 


LRU 


Thr 


Cys 


Asp 








245 




gac 


gca 


eta 


aaa 


gaa 


Asp Ala 


Leu 


Lys 


Glu 






260 






acu 


ggc 


a at 


ggt 


aaa 


Thr Gly 


Asn Gly 


Lys 




275 








ttt 


aaa 


gca 


etc 


ata 


PhG 


Lys 


Ala 


i.evi 


lie 


390 










ctt 


aca 


gat 


agt 


acu 


Leu 


Thr 


Asp 


Ser 


Thr 










310 


aaa 


gao 


nag 


eta 


aaa 


LyB 


Asp 


Lys 


Leu 


Lys 








325 




ggg 


ctt 


gta 


gaa 


ggc 


Gly 


Leu 


Val Glu Gly 






340 






cac 


gag 




ttt 


aaa 


His 


Glu 


Lys 


Phe 


Lys 




355 









ata cac aca gat ggc tea 
He His Thr Asp Gly Ser 

75 

ggt aag gca gaa gta aaa 
Gly Lys Ala Clu Val Lys 
90 

ctt ttt gga age gaa gqt 
Leu Phe Gly Ser Glu Gly 
105 

aat ace ggc aat ttt aaa 
Asn Thr Gly Asn Phe Lys 
12 0 

gca aag gga gta ctt act 
Ala T.ys Gly Val Leu Thr 
135 140 
aaa acu ata get ggc tat 
Lys Thr lie Ala Gly Tyr 
155 

aaa uac tgt ttg aaa ggt 
Lys Asn Cys Leu Lys Gly 
170 

att gat gag aay ttt caa 
lie Asp Glu Lye Phe Clu 
190 

eat ytu aaa gaa ata ctt 
His Val Lys Glu lie Leu 
200 

aat gaa gta gca aaa gag 
Asn Glu Val Ala .Lya Glu 
215 220 
ata act ggt get ggt aaq 
lie Thr Gly Ala Gly Lys 
23b 

aaa ttt aaa gat gca gta 
Lys Phe i-ys Asp Ala Val 
250 

ata ctt act tgc gat aaa 
He Leu Thr Cys Asp Lys 
265 

gac aag eta aaa gag all 
Asp Lys Leu Lys Clu lie 
280 

gag agt gaa ggc aaa gac 
Glu Ser Clu Cly Lys Asp 
295 300 
ggt aaa ttt aaa gag eta 
Gly Lys Phe Lys Glu Leu 
315 

gag att ttc aca gaL aac 
Clu lie I'he Thr Aap Asn 
330 

gec ggt aag gat gaa gca 
Ala Gly Lys Asp Glu Ala 
345 

gac ttg ttt aat gac aaa 
Asp Leu Phe Asn Asp T.ys 
360 



ggc aac ttt aaa ggc4l7 
Gly Asn Phe Lys Gly 
80 

yay gta etc act aat465 
Glu Val Leu Thr Asn 
95 

aaa gnc ata eta aaa513 
Lys Asp He Leu Lys 
110 

ggg ctt ata gaa ggc561 
Gly Leu He Clu Gly 
125 

gac gag aaa ttt aaa609 
Asp Glu Lys Phe Lys 
J 45 

gta aaa gaa ata ctc657 
Val I, ye Glu He Leu 
160 

gca ggt aag uct aaa705 
Ala Gly Lys Thr Lys 
175 

aaa tta ttt gag gat7 53 
Lya Leu Phe Glu Asp 

aca gac agt aac gctBOl 
Thr Asp Ser Asn Ala 

205 

gta eta aaa tee gat849 
Val Lou Lys S$r A.sp 
225 

gac gca eta aaa gagU97 
Asp Ala Leu Lys Glu 
240 

oca ggt aat ggt aag94 5 
Thr Gly Asn Gly Lys 

255 

ttt aaa gat gca gta9 93 
Phe Lys Asp Ala Val 
270 

ctt act cac gag aagl041 
Leu Thr His Glu Lys 

28!> 

ata ctg aaa qaa attlOR9 
He Leu Lys Glu Tie 
305 

ata gaa age act ggtll3? 
He Glu Ser Thr Gly 
320 

ace ggt aac ttt aaallBS 
Thr Gly Asn Phe i,ys 
335 

aaa gca gta ctt act 1233 
Lys Ala Val Leu Thr 
350 

aca aca get ggc tael281 
Thr Thr Ala Gly Tyr 
365 
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TorUSPTO 



P.26'37 



9 h 9 


aaa 


gaa 


ata 


etc 




agt 


gat 


aag 


ttt 


aaa 


aaa 


tta 


ttt 


gag 


gac!329 


Val 


Lys 


Clu 


He 


Leu 


Thr 


Ser 


Asp Lys 


Phe 


Lyn 


i.ys 


Leu 


Phe 


Glu 


ASp 


370 










375 










380 










385 


aat 


acc 


aaa 


get 


ggc 


tac 


gtg 


aaa 


gaa 


ata 


etc 


acq 


aac 


gat 


aca 


gctl377 


Asn 


Thr 


Lys 


Ala 


Gly 


Tyr 


Val 


Lys 


Glu 


Iln 


Leu 


Thr 


Asn 


Asp Thr Ala 










390 










395 










400 




aag 


gaa 


atu 


etc 


aca 


aat 


caa 


aca 


get 


aaa 


yaa 


yte 


eta 


aaa 


gac 


agcl425 


Lya 


Glu 


lie 


Leu 


Thr 


Asn 


Gin 


Th r 


Ala 


Lys 


Clu 


Val 


Leu 


Lys 


Asp 


Ser 








405 










410 










4 15 




aca 


gec 


aaa 


gaa 


ata 


eta 


aaa 


tgc 


qut 


aaa 


ttt 


aag 


gac 




ata 


ill. dll/J 


Thr 


Ala 


Lys 


Clu 


He 


Leu 


Lya 


Cya 


Asp 


Lys 


Phe 


Lys 


ASp 


Ala 


He 


Thr 






420 










425 










430 








ggc 


get 


ggt 


aaa 


gat 


gaq 


eta 


aaa 


tac 


ata 


etc 


act 


aat 


aac 


qag 


ttt 1 521 


Cly 


Ala 


Gly 


Lys 


Aap 


Glu 


Leu 


r..ys 


Tvr 


He 


Leu 


Thr 


Asn 


Asn 


Gin 


Phe 




435 










440 










445 










aaa 


age 


tt.a 


ttt 


gat 


age 


aaa 


gat 


ugc 


get 


gaa 


get 


qtt 


aaa 


gca 


atali>69 


Lys 


Ser 


Leu 


Phc 


ASp 


Ser 


Lya 


Asp 


Ser 


Ala 


Glu 


Ala 


Val 


i.ys 


Ala 


He 


4 50 










455 










460 








465 


ttt 


acc 


cac 


aat 


aag 


ttt 


aaa 


gaa 


eta 


ctt 


aaa 


acg 


Lge 


aag 


gac 


aacl617 


Phc 


Thr 


His 


Asn 


Lys 


PhG 


Lys 


Glu 


Leu 


Leu 


Lys 


Thr 


Cys 


Lys 


Asp 


Asn 










470 










475 










480 




cca 


aaa 


aat 


acg 


gcg 


gcg 


ctt 


gca 


get 


get 


tta 


gat 


gaa 


eta 


aaa 


gal.l 665 


Pro 


Lys 


Asn 


Thr 


Ala 


Ala 


Leu 


Ala 


Ala 


Ala 


Leu 


Asp 


Glu 


Leu 


Lys 


Asp 








485 










490 










49G 




eta 


att 


acg 


tyt 


gac 


cgc 


aat 


aat 


cat 


gca 


aca 


aaa 


eta 


caa 


y Co- 


tttl713 


Leu 


He 


Thr 


Cya 


Asp 


Arg 


ARn 


Asn 


His 


Ala 


Thr 


Lys 


Leu 


Gin 


Ala 


Phe 






500 










005 










510 








gga 


agt 


go a 


eta 


tgc 


flOC 


aga 


aaa 


uua 


gag 


teg 


tgc 


gat 


aat 


ttt 


agcl 761 


Gly 


Ser 


Ala 




CyS 


Thr Arg 


Lys 


Lys 


Glu 


Ser 


Cys 


Asp 


Asn 


Phe 


Ser 




515 










520 










5 25 








cct 


gca 


age 


tge 


agt 


agt 


aca 


gca 


gnt 


aca 


taattacgta gcgctayytg 1811 


Pro 


Ala 


Ser 


Cys 


Ser 


Ser 


Thr 


Ala 


Ala 


Thr 















530 535 

ggggtaaatt acccecacct aegtayaate aeacggggaa ctttctctct attactgagg 187.1 

tcttaggatt tacttlcaaa ttactatgue agecgattaa attattatga cagacgatac 1931 

actttt 1937 



<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 6 
<211> LENGTH: 539 
<212> TYPE: PRT 

<2T3> ORGANISM: Ehrlichia ricLieii 
<4 00> S£QU£NCE : 6 



Met 


Ser 


Asn 


Glu 


Thr 


Leu 


Leu 


Ser 


1 








5 








Ala 


Asn 


Lgu 


Val 


Asp 


Gin 


T.6U 


T.eu 








20 










Phe 


Thr 


Gin 


Val 


Ho 


Lys 


Cly 


Clu 






35 










40 


Leu 


Thr 


Asp 


Ser 


Thr 


Cly 


Ly3 


Phc 




50 










55 




Lys 


ASp 


He 


Leu 


Lys 


Ser 


He 


His 


65 










70 






Gly 


Leu 


He 


Gin 


Ser 


Thr 


Gly 


Lys 










85 








Asn 


GlU 


Lys 


Phe 


Lys 


Glu 


Leu 


Phe 



100 



val 


Leu 


Ser 


Asp 


Clu 


Thr 


His 


Phe 




10 










15 




Leu 


Ser 


Leu 


Val 


Lys 


Asp 


Ser 


He 


25 










30 






Cly 


Lys 


Thr 


Glu 


Leu 


Lys 


Asp 


He 










45 








Lys 


Clu 


Leu 


He 


Gly 


ser 


Ser 


Gly 








60 










Thr 


Asp 


Gly 


Ser 


Gly 


Asn 


Phe 


T.ys 






75 










80 


Ala 


Clu 


Val 


Lyr, 


Clu 


val 


i.eu 


Thr 




90 










95 




Gly 


Ser 


Glu 


Gly 


Lys 


Asp 


lie 


Leu 


105 










110 
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To : USPTO 



P.27'37 



Lys 


Glu 


lie Leo 


Thr 


Asp Asn 


Thr 


Gly Asn 


Phe 


Lys 


Gly Leu He C]u 






115 








120 










125 






Gly 


Lys Gly Lys 


Asp Glu 


Ala 


i.yft Gly Val Leu Thr Asp Glu Lys 


Phe 




130 








135 










140 








Lys 


Gly 


Leu Phe 


Asp Asp 


Lys 


Thr 


He 


Ala 


Gly Tyr Val 


Lya Glu 


lie 


145 








150 










155 






160 


Leu 


Thr 


Ser Glu 


Ser 


Leu 


Lys 


Asn 


Cys 


Leu 


Lys 


Gly Ala Gly Lys 


Thr 








165 










170 








1/5 




Lys 


Val 


Lys Gl u 


Leu 


Leu 


He Asp Glu Lys 


Php 


va±n 


Lys 


Leu Phe 


Glu 






180 










1 R5 








190 




Asp 


Asp Thr Lys 


Ala 


Ser 


His 


Val 


Lys 


Clu 


He 


Leu 


Thr 


Asp Ser 


Asn 






195 








200 










205 




Ala 


T 

Lys 


Glu I1q 


Leu 


Thr 


Asn 


Clu 


Val 


Ala 


Lys 


Glu 


Vfll 


Leu Lys 


Ser 




210 








215 










220 






Asp 


IiyS 


n LID JL 


Asp 


Ala 


He 


Thr 


Gly 


Al A 


Gly 


Lys 


Asp 


Alu Leu 


Lys 


225 








230 










235 








240 


clu 


lie 


Leu Thr 


Cys Asp 


Lys 


Phe 


Lys 


ASp 


Ala 


Val 


Thr Gly Asn Gly 








245 










250 








255 




Lys 


ASP 


Ala L<*u 


Lys 


Glu 


He 


Leu 


Thr 


Cya 


Asp 


Lys 


Phft 


Lys Asp Ala 






260 










265 










270 




Val 


Thr 


Gly Asn 


Gly Lys 


ASp 


Lys 


Leu 


Lys 


Glti 


T le 


Leu 


Thr Hi 3 


Glu 






275 








2«0 










285 






Lys 


Phe 


i.ys Ala 


Leu 


He 


Glu 


Ser Glu Gly 


Lys 


ASp 


He 


Leu Lys 


Glu 




290 








295 










300 






He 


Leu 


Thr Asp 


Ser 


Thr 


Gly 


Lys 


Phe 


Lys 


Glu 


Leu 


He 


Clu Ser 


Thr 


305 








310 








315 








320 


Gly 


Lys 


Asp LyS 


Leu 


Lys 


Clu 


lie 


Phe 


Thr Asp 


Asn 


Thr Gly Asn 


Phe 








325 










330 








33b 




Lys 


Gly 


Leu Val 


Clu 


Cly Ala Gly Lys 


Asp Glu 


a a 


Lys 


Ala Val 


Leu 






340 










345 










350 




Thr 


Hia 


Glu Lys 


Phe Lys 


ASp 


Leu 


Phe 


Asn 


ASp 


Lya 


Thr 


Thr Alfl 


Gly 






355 








360 








365 




Tyr 


Val 


Lys Clu 


lie 


Leu 


Thr 


Ser Asp 


Lys 


Phe 


LyS 


Lys 


T.ru Phe 


Glu 




370 








375 










380 






Asp 


Asn 


Thr Lys 


Ala Gly Tyr 


Val 


T.ys 


Glu 


He 


Leu 


Thr 


ASH Asp 


Thr 


385 








.190 










395 






400 


Ala 


Lys 


Glu lie 


Leu 


Thr 


Asn 


Gin 


Thr 


Ala 


Lys 


Glu 


Val 


Leu Lys 


Asp 








405 










410 








415 


Ser 


Thr 


Ala Lys 


Glu 


lie 


Leu 


Lys 


Cys 


Asp Lys 


Phe 


Lya 


Asp Ala 


He 






420 










425 










430 




Thr 


Gly Ala Gly 


Lys 


Asp 


Glu 


Leu 


Lys 


Tyr 


lie 


L«u 


Thr 


Asn Asn 


Clu 






435 








440 










445 






rhe 


Lys 


Ser Leu 


Phe 


Asp 


Ser 


Lys 


ASp 


Ser 


Ala 


Glu 


Ala 


Val Lys 


Ala 




450 








455 
















lie 


Phe 


Thr His 


Asn 


i-ys 


Phe 


Lys 


Glu 


Leu 


Leu 


Lys 


Thr 


Cys Lys 


Asp 


465 








470 










475 








400 


Asn 


Pro 


Lys Asn 


Thr 


Ala 


Ala 


Leu 


Ala 


Ala 


Ala 


Leu 


Asp 


Glu Lftii 


T.ys 








485 










490 








495 


ASp 


Leu 


lie Thr 


Cys 


Asp Arg Asn Asn 


His 


Ala 


Thr 


Lys 


Leu Gin 


Ala 






500 










505 










510 




Phe 


Gly 


Ser Ala 

515 


Leu 


Cys 


Thr 


Arg 
320 


T.ys 


Lys 


Glu 


Ser 


Cys 
525 


Asp Asn 


Phe 


Ser 


Pro 
530 


Ala Sor 


Cys 


Scr 


Ser 
535 


Thr 


Ala 


Alu 


Thr 











<200> SEQUENCE CHARAC'I'KK ( ST I CS : 
<210> SEQ ID NO 7 
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P.2G'3? 



<211> LENGTH: 1791 
<212> TYPE: DNA 

<213> ORGANISM: Ehrlichia risticU 

<220> FEATURE: 

<221> NAME/KPY: CDS 

<?.22> LOCATION: ( 175) . . { 16 77) 

<400> SEQUENCE: 7 

attggatcta aataatgtac actggaggtt cgtaLLLlct uttatgaaag ggatagaatg 60 
ttaaatttta tgntttttta taataaaaat agututaaaa tt.tagt.agtt tLataaattt 120 
ttcataacaa aggactatcc tccttgcata aaatttctaa gacgaaaaat ectt atg 177 



1 



tea 


aa t 


gaa 


aca 


ctt 


otg 




gta 


ctt 


Let 


gat 


gaa 


acg 


eac 


ttt 


get 


225 


Ser 




Glu 


Thr 


T.eu 


Leu 


Scir 


wax 


Leu 


Ser 


Asp Clu 


Thr 


His 


Phe 


Ala 










5 










10 










15 








flat. 


eta 


gtt 


As^ 


gaa 


ctt 


ctt 




age 


ttg 


gtt 


aaa 


gac 


ugt 


att 


ttc 


273 




Lou 


val 
20 




Glu 






Leu 

25 


Ser 


Leu 


Va.l 


i.ys 


Asp 
30 


Ser 


He 


Phe 




act 


caa 


gta 


ata 


aau 


ggc 


g a g 


gga 


aag 


aca 


gaa 


Lta 


aau 


gac 


att 


ett 


321 




Gin 

35 


Val 


lie 


ys 


Gly 


4 0 


Gly 


i-ys 


Thr 


Glu 


Leu 
45 


Lys 


Asp 


He 


Leu 




aca 


gat 


age 


act 


ggc 


aag 


ttt 


aaa 


gag 


ctg 


ata 


gga 


*gt 


age 


ggt 


aag 


369 


Thr 


Asp 


Ser 


Thr 


Cly 




Phe 


Lyn 


Glu 


LftU 


lie 


Gly 


Ser 


Ser 


Gly 


Lys 




130 










55 










60 






65 




gat 


ata 


eta 


aaa 


age 


ata 


etc 


aca 


gat 


gg c 


tea 


ggc 


uac 


ttt 


aaa 


ggc 


417 


Asp 


lie 


Leu 


Lys 




t ].e 


Leu 


Thr 


Asp Cly 


Ser 


Gly Asn Phe Lys Gly 












70 










7 5 










80 






Ctt 


ata 


caa 


age 




ggt 


aag 


gca 


gao 


gta 


aaa 


gag 


gta 


etc 


act 


aat 


465 




lie 


Gin 


Ser 
85 


Thr 


Gly 


Lys, 


Ala 


Glu 
90 


Val 


Lys 


Gin 


Val 


Leu 
95 


Thr 


Asa 




gaa 


aau 


ttc 




gag 


ctt 


ttt 


gga 


age 


gaL 


ggt 


aag 


gut 


ata 


tta 


aaa 


513 


Giu 


Lys 


Phe 


Lys 


Glu 




Phe 


Cl v 


Ser Aap Gly 


Lys 


Asp 


He 


Leu 


Lys 








100 










105 










110 








gac 


ata 


etc 


aca 




age 


act 


ggt 


aug 


ttt 


aaa 


gag 


ctg 


ata 


gga 


agL 


561 




lie 


LOU 


Thr 


Aap 


Ser 


Thr 


Gly 


Lys 


phe 


Lya 


Glu 


Leu 


He 


Gly 


Ser 






115 










12 0 










125 










age 


ggt 


aag 


gac 


ata 


eta 


aaa 


aac 


a tt 


ctt 


aca 


gat 


age 


acc 


ggt 


aag 


609 


Ser 


Gly Lys 


Asp 


He 


Leu 


Lya 


Aan 


lie 


Leu 


Thr 


Asp 


Ser 


Thr 


Gly 


f.ys 




130 










13b 










140 








145 




ttt 


aaa 


gaa 


ctt 


ata 


gaa 


agl_ 


gca 


ggt 


uug 


ggt 


aag ctg 


aaa 


gac 


ctt 


657 


phe 


Lys 


Glu 


Leu 


lie 


Clu 


Ser 


Alu 


Gly Lys 


Gly 


Lys 


LRU 


T.ys 


Asp 


Leu 












150 










155 










160 






ctt 


att 


gat 


gga 


aac 


ttt 


aaa 


aaa 


tta 


ttt 


gag 


ga t. 


gac 


aeg 


aaa 


get 


705 


Leu 


lie 


Asp 


Gly 
165 


Asn 


Phe 


Lys? 


Lyn 


Lmi 

170 


Mhe 


Glu 


Asp 


Asp 


Thr 
1/5 


Lys 


Ala 




get 


cat 


gta 


aaa 


gaa 


ata 


CLL 


aca 


gac 


age 


uue 


get 


aag 


gaa 


ata 


etc 


753 


Ala 


His 


Val 
180 


Lys 


Clu 


He 


Leu 


Thr 
185 


Aap 


Ser 


Aan 


Ala 


Lys 
190 


Glu 


He 


Leu 




aca 


aat 


gaa 


gta 


gca 


aaa 


gag 


gta 


eta 


aaa 


tec 


gat 


aaa 


ttt 


aaa 


gat. 


801. 


Thr 


Asn 


Clu 


Val 


Ala 


Lys 


Glu 


Vul 


Leu 


Lya 


Ser 


Asp Lys 


Phe 


T..ys 


Asp 






195 










200 










205 












gca 


ata 


act 


ggt 


get 


ggt 


aag 


gac 


qca 


eta 


aaa 


gag 


ata 


CLL 


act 


tgc 


849 


Ala 


lie 


Thr 


Gly 


Ma 


Cly 


Lys 


Asp 


Al a 


Leu 


Lya 


Glu 


lie 


Leu 


Thr 


Cys 




210 










2i5 










220 










225 




gat 


aaa 


ttt 


aaa 


gaL 


gca 


gta 


aca 


ggc 


aat 


ggt 


aug 


gac 


gca 


eta 


aaa 


097 


Asp 


Lye 


l»hc 


i.ys 


ASp 


Ala 


Vul 


Thr 


Gly Aan Gly 


Lys 


Asp 


Ala 


Leu 


Lys 












230 










235 










240 







PAGE 28/37 1 RCVD AT 2/14/2005 12:59:39 PM [Eastern Standard Time] » SVR:USPTO-EFXRF-110 ' DNIS:8729306 * CSID:30293W305 1 DURATION (mm-ss)M 



FE6-14-2005 13:05 From: INTERNET INC. 



33E9344305 



To:USPTO 



P.2S'37 



gaa at a ctt act tyc gut aaa ttt aaa gat gca ytu uca ggc aat ggt 94 5 
Glu lie Leu Thr Cys Asp Lys Phe Lys Asp Ma Val Thr Gly Asn Gly 

245 250 2 55 

aaa gac aag eta aaa gag att ctt act cac gag aag ttt aaa gca etc 9V3 
Lya Asp Lys Leu Lys Glu He Lea Thr His Glu Lyo Phe Lya Ala Leu 

260 265 270 

atu gag agt gaa ggc aaa gac al.a ot.y aaa gac att ctt aca gat agtl041 
He Glu Ser Glu Gly Lys Asp He Leu Lys Asp Ho L«n Thr Asp Scr 

275 280 285 

occ ggt aaa ttt aaa gag eta aha gea age acg ggt aug gat gaa gcal089 
Thr Cly Lys Phe Ly3 Glu Leu He Glu Scr Thr Gly Lys Asp Glu Ala 
290 295 300 305 

aaa gca gta ctt act gac gag aaa ttt uuu gac ttg ttt- aat gac aaa 1137 
Lys Ala Val Leu Thr Asp Glu Lya Phe Lys Asp Leu Phe Asn Asp Lys 

310 315 320 

aca aca get ggc tac gtg aaa gaa al.a etc ucc agt gat aag ttt aaa! 185 
Thr Thr Ala Gly Tyr Val Lys Glu He Leu Thr Ser Asp Lys Ph» i;.ys 

325 330 335 

aaa tta ttt gag gac aat acc aaa yet ggc tac gtg aaa gaa ata ctcl233 
Lys Leu Phe Glu Asp Asn Thr Lys Ala Giy Tyr Val Lys Glu He Leu 

340 345 350 

acg aac gat aca yet aag gaa ata ctt acc aat eat aaa ttt aag gaal281 
Thr Asn Asp Thr Ala Lys Glu He Leu Thr Asn His Lya I»Ji« Lys Glu 

355 360 365 

gca ata uct gqc gat ggt aaa gac ata ci_g aaa gaa att ctt. aca gat 1329 
Ala He Thr Gly Asp Gly Lys Asp He Leu Lys GlU He Leu Thr Asp 
370 375 380 38b 

age act gyt aac ttt aaa ggc gca ata aca ggt gec ggt aaa gat cay 1377 
Ser Thr Gly Asn Phe Lys Gly Ala Tie Thr Gly Ala Gly Lya Asp Gin 

-HO 395 400 

eta aaa tac ata etc act aat aye gag ttt aaa age tta ttt gat age 14 25 
Leu Lys Tyr He I. en Thr Asn Ser Glu Phe Lys Ser Leu Phfi Asp ser 

40b 410 415 

aaa gat age get gaa yet gtt aaa gaa ata ttt acc cac agt aag ttt 147 3 
Lys Asp Ser Ala Glu Ala Val T.ys Glu He Phe Thr His Ser Lys Phe 

420 42 5 4 30 

aaa gaa eta ctt aaa acg tgc aay yae aac cca aaa aat acg gcg gcgi52i 
Lys Glu Leu Leu Lya Thr Cyn Lys Asp Asn Pre Lys Asn Thr Ala Ala 

43b 440 445 

Ctt yea yet get tta gat gaa eta aaa gat eta att acc Lgt yyc agclb69 
Leu Ala Ala Ala Leu Asp Gin T.eu I..ys Asp Leu He Thr Cys Gly Ser 
4b0 455 460 465 

ggt gat cat gca aca aaa eta caa gee lll gya agt gca eta tgc accl617 
Gly Asp His Ala Thr Lys Leu Gin Ala phe Gly Ser Ala Leu Cys Thr 

470 475 480 

aga aaa aaa gag teg tgc gat aaL lit aye tct yeu uae tgc agt agt 1665 
Arg Lys Lyo Glu Scr Cys Asp Asn Phe Ser Ser Ala Asn Cys Ser Ser 

48b 490 495 

aca aca act gca taattacqta gcgctaggtg ggggtaattt acccccacct 1717 
Thr Thr Thr Ala 
500 

agctagaatc acaeggggaa ctttctctcl aLLacLaggg tcttayyutt aeaaacaaat 1777 
taetatgaca geca 1791 



<200> SEQUENCE CHARACTERISTICS t 
<210> SEQ ID NO 8 
<211> LENGTH: 501 
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<212> TYPE: PRT 

<213> ORGANISM: Ehrlichia rieuicii 
<400> SEQUENCE: R 

Met Ser Asn Gin Thr Leu Leu Ser Val T^u Ser Acp Glu Thr His Phe 

lb 10 15 

Ala Asn Leu Val Asp Glu Leu T.cu Leu Ser Leu Val Lys Asp Ser lie 

20 25 30 

Phe Thr Gin val He Lys Cly Glu Gly Lys Thr Glu Leu Lys Asp lift 

35 40 45 

Leu Thr Asp Ser Thr Gly Lys Phe Lys Clu Leu He Gly Ser Ser Cly 

50 55 60 

Lys Asp lie Leu Lys Ser He Leu Thr Asp Gly Ser Gly Asn Phe Lya 
65 70 75 uo 

Gly Leu lie Gin Ser Thr Gly Lys Aln Glu Val Lyr, clu Val Leu Thr 

85 90 ' 95 

Asn Clu Lys Phe Lys Glu Leu Phe Cly ser Asp Gly Lys Asp Ho i.eu 

100 105 no 

Lys Asp He Leu Thr Asp Ser Thr Gly Lys Phe Lys Glu t,©o He Cly 

115 120 125 

Ser Ser Gly T.ys Asp He Leu Lys Asn I1g Leu Thr Acp Scr Thr Gly 

130 135 140 

Lys Phe Lys Glu Leu He Glu Ser Ala Cly T.ys Gly Lys Leu Lys Asp 
145 150 155 " " 160 

Leu Leu He Asp Gly Aan Phe Lys Lys Leu Phe Glu Asp Asp Thr Lys 

165 170 175 

Ala Ala His Val Lys clu He Leu Thr Asp Ser Asn Ala l,ys Glu He 

180 185 190 

Leu Thr ASn Glu Val Ala Lys Glu Val Leu l.ys Ser Asp Lys The Lys 

195 200 205 

A3p Alu He Thr Gly Ala Gly Lys Asp Ala Leu Lys Glu He T.eu Thr 

210 215 220 

Cys Asp Lys Phe Lys Asp Ala Val Thr Gly Asn Gly Lys Asp Ala Leu 
225 230 235 240 

Lys Glu He Leu Thr Cys Asp Lys Phe Lys Asp Ala val Thr Gly Asn 

24 5 250 255 

Gly Lys Asp T.ys Leu Lys Clu lie Leu Thr His Clu Lys Phe Lyr. Ala 

260 2feb 270 

Leu Tie Glu Ser Glu Cly Lys Asp He Leu Lys Asp He Leu Thr Asp 

2/5 280 285 

Ser Thr Gly Lys Phe Lys Glu Leu He Glu S«r Thr Gly Lys Asp Clu 

290 295 500 

Ala Lys Ala Val Leu Thr Asp Glu Lys Phe Lys Asp i.eu Phe Aan Asp 
305 310 3i!> 320 

Lys Thr Thr Ala Gly Tyr val Lys Clu lie Leu Thr Ser Asp Lys Phe 

325 330 335 

Lys Lys Leu Phe Clu Asp Asa Thr Lys Ala Gly Tyr Val Lys Clu He 

340 345 350 

Leu Thr Aan Asp Thr Ala Lys Glu He Leu Thr Asn Hies r.ys Phe Lys 

355 360 36b 

Glu Ala He Thr Gly Asp Gly Lys Asp He Leu Lys clu He Leu Thr 

370 375 380 

Asp Ser Thr Cly Asn vhe Lys Gly Ala He Thr Gly Ala Gly Lys Asp 
385 390 395 ' 400 

Gin Leu Lys Tyr He Leu Thr Asn Ser Glu Phe Lys Ser Leu Phe Asp 

405 410 " 415 

Ser Lys Aap Ser Ala Glu Ala Val Lys Glu Tie Phe Thr His Ser Lys 
420 425 430 
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Phe Lys Glu Leu 


Leu 


Lys 


Thr 


Cys 


435 








440 


Ala Leu Ala Ala 


Ala 


T.eu 


Asp 


Glu 


450 






455 




Ser Gly Acp His 


Ala 


Thr 


Lys 


Leu 


465 




470 






Thx Axg Lya Ly3 


Glu 


Ser 


Cys 


Anp 



4 8fj 



Ser Thr Thr Thr Ala 
500 

<200> SEQUENCE CHARACTERISTICS : 
<210> GEO ID NO 9 
<211> LENGTH: 3.1 
<212> TYPE; DNA 

<213> ORGANISMS Artificial Sequence 
<220> FEATURE: 

<22 3> OTHER INFORMATION: Descr i pU.on 
<4 00> SEQUENCE: 9 

cataaaattt ctaag«cgaa ggatcccLaL gto 

<2 00> SEQUENCE CHARACTERISTICS : 
<210> SEQ ID NO 10 
<2ll> 1.KNGTH: 3 3 
<2L2> TYPE : DNA 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE? 

<223:> OTHER 1. N FORMATION : Description 
<4 00> SEQUENCE: 10 

gagagaaagt tecccgtgtg aattctagct agg 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 11 
<211> LENGTH: 18 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
<22 0> FEATURE: 

<22 3> OTHER INFORMATION J Description 
<4 0 0> SEQUKNCK; 11 
atactaaaaa gcatactc 

<200> SEQUENCE Characteristics : 
<210> SEQ ID NO 12 
<211> LENGTH: IB 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
<2 20> FEATURE: 

<223> OTHER INFORMATION: Description 
<400> SEQUENCE : 12 

ttctacaagc cctttaoa 

<200> SEQUENCE CHARACTER! STTCS : 
<210> SEQ TD NO 13 
<211> LENGTH: 18 
<212> TYPE: UNA 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 



T.ys Asp Acn Pro Lya Asn Thr Ala 
445 

Leu Lys Asp Lou Tie Thr Cy3 Gly 
AGO 

G1 n Ala Phe Gly Ser Ala Leu Cys 
475 480 
Asn Phe Ser Ser Ala Asn Cys Ser 
490 495 



of Artificial Sequence priraer 

33 



of Artificial Sequence primer 

33 



of Artiticial Sequence primer 

18 



of Artiticial Sequence primer 

18 
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<223> OTHER INFORMATION: Description of Artificial Sequence primer 
<4 00> SEQUENCE: 13 

gaatgttcag etttcegg 18 

<200> SEQUENCE CHARACTER X STTCS : 
<210> SEQ ID NO 14 
<211> LENGTH : 18 
<212> TY\>\ii DNA 

<213> ORGANISM; Artificial Sequence 
<220> FEATURE: 

<223> OTHER information: Description of Artificial sequence priincr 

<400> SEQUKNCE: 14 

agctgtatcg LLcgtgag \q 

<200> SEQUENCE CHARACTERISTICS : 

<2l0> SEQ ID NO 15 

<211> length: 19 

<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 

<220> FEATURE : 

<22 3> OTHER INFORMATION: Description Of Artificial Sequence primer 

<400> SEQUENCE: 15 

gtatacttac agatagca<i ±y 

<200> SEQUENCE CHARACTERISTICS: 

<210> SEQ ID NO 16 

<211> LENGTH: 19 

<212> TYPE t DNA 

<213> ORGANISM: Artificial Sequence 

<220> FEATURE i 

<223> OTHER INFORMATION: Description of Artificial Sequence primer 

<400;> SEQUENCE! 16 

gecgacagta tcattaaac i<> 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 17 
<211> LKNGTHj 11 
<212> TYPE: DNA 

<213> ORCANISM: Artificial Sequence 
<400> SEQUENCE; 17 

aaayaautuc t n 

<200> SEQUENCE CHARACTERISTICS i 
<210> SEQ ID NO 18 
<211> LENCTH: 11 
<212> TYPE: DNA 

<213> ORGANISM: Ehrlichia risticii 
*400> SEQUENCE: 18 

gaaatactca c 11 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 19 
<211> LENGTH: 11 
<212> TYPE: DNA 

013> ORGANISM: Ehrlichia riaticii 
<400> SEQUENCE: 19 

aaatttaaag a 11 
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<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 20 
<2H> LENGTH: 11 
<212> TYPE: DNA 

<2l3> ORGANISM: Ehrlichia risticii 
<400> SEQUENCE: 20 

ctaaaagaga t lj 

<200> SEQUENCE CHARACTERISTICS: 

<2l0> SEQ TD NO 21 

<21l> LENCTHs 11 

<212> TYPE: DNA 

<2.13> ORGANISM: Ehrlichia risticii 

<400> SEQUENCE: 21 

aaagacutuc t 1_L 

<200> SEQUENCE CHARACTERISTICS; 

<210> BKQ ID NO 22 

<211> LENGTH: 11 

<212> TYPkli DNA 

<213> ORGANISM: Ehrlichia risticii 

<400> SEQUENCE: 22 

tttaaagagc t n 

<200> SEQUENCE CHARACTERISTICS: 

<210> SEQ ID NO 23 

<^211> LENGTH: 11 

<212> TYPE: DNA 

<213> ORGANISM: ehrlichia risticii 

<4 00> SEQUENCE: 2 3 

attttttata a n 

<2 00> SEQUENCE CHARACTERISTICS : 
<210> SEQ ID NO 24 
<211> LENGTH: 11 
<212> TYPE: DNA 

<213> ORGANISM: Ehrlichia risticii 
<400> SEQUENCE: 24 

aactttaaag g \\ 

<200> SEQUENCE CHARACTERISTICS ; 
<210> SEQ ID NO 25 
<211> LENGTH: 11 
<212> TYPE: DNA 

<2l3> ORGANISM- Ehrlichia risticii 
<400> SEQUENCE: 2b 

aagtttaaag a n 

<200> SEQUENCE CHARACTERISTICS: 
<2)0> S\ZQ 10 NO 26 
<211> LENGTH : 11 
<212> TYPE: DNA 

<213> ORGANISM: Ehrlichia risticii 
<400> SEQUENCE: 26 

tactcactaa t 11 
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<2 00> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 27 
<211> LENGTH: 11 
<212> TYPE: DNA 

<213> ORGANISM: Ehrlichia rifihicri 
<400> SEQUENCE: 27 

agtttaaaan a n 

<200> Sequence characteristics: 

<210> SEQ ID NO 28 
<211> LENGTH: 11 
<212> TYPE: DNA 

<213> ORGANISMS Khrlichia risticii 
<400> SEQUENCE: 28 

ataagtttaa a n 

*200> SEQUENCE CHARACTERISTICS: 

<210> SEQ ID NO 29 

<211> LENGTH: 11 . 

<212> TYPE: DNA 

<21.1> ORGANISM: Ehrlichia risticii 

<400> sequence; ; 29 

atacttacag a \ \ 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ in NO 30 
<211> LENGTH: 11 
<212> TYPE: DNA 

<213> ORGANISM: Ehrlichia risticii 
<40 0> SEQUENCE: 30 

aaatttaaag a n 

<200> SEQUENCE CHARACTERISTICS t 
<210> SEQ ID NO 31 
<211> LENGTH: 11 
<212> TYPE: DNA 

<213> ORGANISM: Ehrlichia risticii 
<400> SEQUENCE : 31 

ctaaaaysga t 11 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 32 
<21.l> LENGTH: 11 
<212> TYPE: DNA 

^213> ORGANISM » Ehrlichia risticii 
<4 00> SEQUENCE: 32 

aaagaaatac t 11 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 33 
<211> LENGTH: 11 
<212> TYPE: DNA 

<213> ORCANISM: Ehrlichia risticii 
<400> SEQUENCE: 33 

tacttacaga t 1 l 

<200> SEQUENCE. CHARACTERISTICS: 
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«*'210> SEQ ID NO 34 
<2ll> LENGTH: 11 
<212> TYPt:: DNA 

<213> ORGANISM; Ehrlichia rifit-.-i c ii 
<400> SEQUENCE: .14 

aaagacatac t ^ 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 35 
<211> LENGTH: .1.1 
<212> TYPE: DNA 

<213> ORGANISM; Ehrlichia risticii 
<4 00> SEQUENCE: 35 

acagctaaag a H 

<200> SEQUENCE CHARACTERISTICS? 

<210> SEQ ID NO 36 

<211> LENGTH; 11 

<212> TYPE: DNA 

<2l3> ORCANISM: Ehrlichia rifi-hicii 

<400> SEQUENCE: 36 

tttaaaguac t U 

<200> SEQUENCE CHARACTERISTICS: 

<210> SEQ ID NO 37 

<211> LENGTH: 11 

<212> TYPE: DNA 

<213> ORGANISM: Ehrlichia risLicii 

<400> SEQUENCE: 37 

gaaatactt.a o H 

<200> SEQUENCE CHARACTERISTICS : 
<210> SEQ ID NO 38 
<211> LENGTH: 11 
<212> TYPfci DNA 

<213> ORGANISM: Ehrlichia risticii 
<4O0> SEQUENCE: 38 

agcactggta a 11 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 39 
<211> LENGTH: 11 
<212> TYPE j DNA 

<213> ORGANISM: Ehrlichia risticii 
<400> SEQUENCE i 39 

gataaattta a 11 

<2 00> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 40 
<211> LfcNGTH; .1.1 
<212> TYPE: DNA 

<213> ORGANISM: Ehrlichia risticii 
<400> SEQUENCE : 4 0 

cttatagaaa g 11 

<200> SEQUENCE CHARACTERISTICS: 
<2l0> SF.Q TD NO 'I! 
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<211> LENGTHS .11 
<212> TYPE : DNA 

<213> ORGANISM : Ehrlichia risticii 
<400> SEQUENCE: 41 

gaaatactca c tl 

<200> SEQUENCE CHARACTERISTICS: 
<21Q> SEO ID NO 42 
<211> LENGTH: .11 
<212> TYPE; DNA 

<213> ORGANISM: Ehrlichia risticii 
<400> SEQUENCE: 42 

accggtaact t ^ 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 43 
<211> LENGTH: 11 
<212> TYI>E: DNA 

<213> ORGANISM: Ehrlichia rist.ici i 
<40 0> SEQUENCE: 43 

atgCQQcaaa a ^ 

<2 00> SEQUENCE CHARACTERISTICS S 
<210> SEQ .LID NO 44 
<211> LENGTH: 11 
<2l2> TYPE: DNA 

<213> ORGANISM: Ehrlichia risticii 
<400> SEQUENCE: 4 4 

gctaaagaag t H 

<2 00> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 45 
<2U> LENGTH: 11 
<212> TYPE: DNA 

«:213> ORGANISM: Ehrlichia risticii 
<4 00> SEQUENCE: 4 5 

cttacagutu a 1X 

<200> SEQUENCE CHARACTERISTICS : 
<210> SEQ ID NO 46 
<21.l> LENGTH: 11 
<212> TYPE: DNA 

<213> ORGANISM: Ehrlichia ri«ticii 
<400> SEQUENCE: 46 

gcaataactg g it 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 4 7 

<2ii> length: 11 

<212> TYPE: DNA 

<213> ORGANISM: Ehrlichia risticii 
<400> SEQUENCE: 47 

atggtaagga c \i 

<200> SEQUENCE CHARACTERISTICS: 
<210> SEQ ID NO 4 8 
<2ll> LENGTH: 11 
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<212> TYPK: DNA 

<213> ORCAHiSM: Ehrlichia risticii 
<400> SEQUENCE: -18 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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